The barriers to diversity in computer science (CS) are complex, consisting of both structural and social barriers. In this paper, we focus on social perceptions for students in grades 7-12 in the U.S. using surveys of nationally representative samples of 1,672 students, 1,677 parents, 1,008 teachers, 9,805 principals, and 2,307 superintendents.
INTRODUCTION
Efforts to broaden access to K-12/pre-university computer science (CS) have gained tremendous traction and momentum in recent years. Despite these efforts, underrepresentation of certain demographics persists at this level.
Our previous study found that between 2014-15 and 2015-16, the percentage of U.S. K-12 principals who said they offered CS classes with programming increased from 25% to 40% [3] . This increase in overall access, however, does not guarantee a similar improvement in equity of access. As demonstrated in the extensive qualitative study by Margolis et al. [4] , even when advanced CS courses are available in school, students of color may not be participating in them.
Through our national surveys, we probe the social factors that may be influencing students to not participate in CS, providing quantitative and representative data on U.S. students. In particular, we aim to explore factors that could be holding back students who may have access to CS opportunities. Moving beyond structural access, we dive into social perceptions around fit and ability [1, 2] , and investigate differences by race/ethnicity and gender from both the intervening perspectives through students and the external context through parents' and educators' perspectives. Our primary research goal is to determine how pervading social perceptions play out for students of various demographics, specifically females compared to males, and between Black, Hispanic, and White students, and these factors' relationships with students' interest in learning CS.
We hope that our findings can help move us beyond just offering CS as the ultimate solution and towards truly ensuring that all students are enabled to learn CS. As we see, however, social perceptions play out differently for each demographic, which are further complicated by variations within each group.
LITERATURE
We build on a large body of work in CS education research, particularly those investigating issues related to underrepresentation for Black and Hispanic students and for girls. Our work contributes new findings to the research on race/ethnicity and confirms much of the research on gender in CS education. In particular, we contribute new knowledge on pre-university students and related social perceptions.
Little prior research has explored identity in CS with specific focus on race/ethnicity. However, previous research has shown that Black and Hispanic students have been found to be less likely to know an adult in the tech industry, compared to White or Asian students [5] . We contribute to research exploring identity in CS.
Previous studies have also identified interest in technology among Black/African American and Hispanic/Latinx youth and parents. For instance, Colby et al. [5] found that Black and Hispanic students have a more positive perception of the CS field, compared to White and Asian students. Rideout, Scott, and Clark [6] also found that there is high interest among Black youth to learn how to do new activities on the computer, and their parents think that "being good at computers" is important to their children's career and education. Interest in CS among students and parents, however, has not been broadly explored for differences by race/ethnicity, which we investigate in this paper.
Prior research has found that lack of CS exposure is possibly a large reason for the dearth of knowledge and encouragement [7] and prior experience is one of the most important predictors of computer attitudes [8] while other studies have found that students without prior experience identified CS as more broadly meaningful [e.g., 9].
For confidence, differences by race/ethnicity may not be as consistent with representation in CS. For instance, Blacks and Hispanics have been found to be more likely than Whites or Asians to say that they would be good at working with computers [5] . On the other hand, Margolis et al. found that Hispanic students have low confidence [4] . Exposure to computers may also be important, as experience with computers has been found to positively affect confidence and attitudes [8, 10] . This is especially relevant as Black and Hispanic students are less likely to have exposure to computers at home and school [3] .
There is conflicting research on whether identifying with people who engage in CS, in particular stereotypes, promotes interest in CS [1] . While only a small segment of the research focusing on gender is directly related to identity, Cheryan et al. propose that masculinity in CS is a large deterrent for girls [11] . Another study finds that females are 2.5 times as likely as males to say that people in tech are "boring" and "not like me" [5] . Other studies [1, [12] [13] [14] further found that girls are more likely to see CS as asocial, competitive, and individualistic. Girls are also less likely to be aware and have knowledge of CS [7] .
Given these factors, it is not surprising that many studies have found that interest in computers is lower among girls than boys [15] . In particular, boys are more likely to have chosen to learn CS, through playing with computers and participating in computing activities [15] [16] [17] [18] [19] [20] . Females have generally less favorable attitudes towards CS and STEM [20, 21] . Our paper contributes a broad quantitative exploration of interest in CS with nationally representative students.
Prior studies have also found that girls have lower confidence than boys, particularly in STEM and CS. For example, even when teachers rated boys and girls equally competent or test scores were similar among boys and girls, boys were more likely than girls to indicate self-efficacy and confidence [21, 22] . Other studies in after-school contexts with different ages consistently demonstrate lower confidence among girls [15, 16, 23, 24] .
The following sections provide the details of our large-scale national study, describe the extent to which our results confirm the existing literature, and attempt to contribute new insights on differences between races/ethnicities.
THEORETICAL FRAMEWORK
In late 2015-early 2016, we conducted national surveys of U.S. students, parents, teachers, principals and superintendents as part of a study on the status of CS education in the U.S. Details on the methodology are in the next section. Here, we describe the theoretical framework for the analyses in this paper.
Our resulting descriptive statistics are intended to fill a critical need for national data on the diversity gaps in CS in the U.S. With such a rich source of national data, we investigated how these data might be analyzed to add to the field's understanding of the status of CS education in the U.S., particularly for the underrepresented populations of Black students, Hispanic students, and girls.
We build on a framework from Lewis, Yasuhara, and Anderson, who interviewed college students in introductory CS courses about their decision-making process for choosing to major or not major in CS [1, 2] . The authors identified five "interrelated factors" students consider in their process including: ability, enjoyment, fit, utility, and opportunity costs. They explore two of the five factors-ability and fit-and offer theoretical frameworks for understanding how students go about assessing their CS ability and fit [1, 2] .
Lewis et al. [2] posit that college students go through a twostage process of self-assessment when determining whether or not they have the ability to major in CS. In the first stage, students measure their own ability (central phenomenon) based on "uninterpreted measurements of ability" (e.g., grades in CS courses) and consider the culture and environment in which they will be learning CS (referred to as external context). Lewis et al. also suggest that in this first stage, students' "mindsets" impact their assessment of their CS ability (referred to as intervening conditions). For example, students with a "fixed mindset" believe that intelligence or ability is fixed or innate whereas students with a "growth mindset" believe that intelligence or ability is something that can be built on or increased with effort. In the second stage of the self-assessment process, students evaluated their ability by interpreting the meaning of measurements (e.g., relevance of their CS experience to the CS major, benchmarking grades with peers at similar CS experience levels -rather than comparing grades against the entire class).
Lewis et al.'s theoretical framework surfaced the question of whether our national survey data measured components of this two-stage process of self-assessment at the middle and high school level. An analysis of our national survey questions found several questions mapped to the first stage of assessing CS ability. These include questions on confidence and selfassessment, which represent intervening conditions influenced by their "mindsets," as measured by our survey question on the perception of the need to be "smart." We also found several survey items that measure identity aligned to CS, a component of fit outlined in Lewis et al. [2] . These include questions on students' perceptions of their skills in various subjects as well as their agreement with positive statements of CS careers. We also include a question on how students identify with representations of CS in the media. The third input we explored was the external social context, which include questions on exposure and encouragement, as well as parent survey questions on factors that may influence their encouragement of their children. See Table 1 for a crosswalk of the theoretical framework components and national survey items. 
Inputs
Ability Student Survey  Confidence in learning CS  Self-rated skills in math and science  Perception that you have to be "smart" to pursue computer science Fit (alignment of identity with CS) Student Survey  Self-rated skills in various subjects  See computer science as an opportunity to work on fun and exciting projects  Agree that people who do computer science make things that help improve people's lives  Believe that computer science can be used in a lot of different types of jobs.  Likelihood to have a job that uses computer science  Frequency of seeing people "like you" in the media doing computer science External context Student Survey  Teacher and parent messages to student that they would be good at computer science  Whether student knows an adult who works in the tech field Parent Survey  Perception of student interest in CS  Parent desire for students to learn CS  Parent rating of their child's skills  Perceived reasons for underrepresentation of certain groups  Perception that you have to be "smart" to pursue computer science Outputs Interest Student Survey  Interest in learning CS in the future Lewis et al.'s theoretical frameworks [1, 2] provide a foundation to investigate the extent to which middle and high school students in our study reported positive self-assessments of CS ability and fit, along with external context. We use the frameworks to explore the relationship between these factors and interest in pursuing CS.
METHODS
This two-year study surveyed about 16,000 students, parents, teachers, principals, and superintendents each year across the United States. Table 2 shows the mode and respondents for the study. These populations were selected to understand social perceptions from students and the external context through parents and educators (influencers in the students' education). This paper focuses on findings from the second year of the study.
Gallup Inc. conducted telephone surveys with students, parents, and teachers currently living in all 50 states and the District of Columbia using a combination of the Gallup Panel and the Gallup Daily tracking survey. The Gallup Panel is a probability-based panel of U.S. adults selected using randomdigit-dial (RDD) and address-based sampling methods. The Gallup Panel is not an opt-in panel. The Gallup Daily tracking survey sample includes national adults with a quota of 50% cellphone and 50% landline respondents, with additional minimum quotas by time zone within region. Landline and cellphone numbers are selected using RDD methods. Landline respondents are chosen at random within each household based on which member had the most recent birthday. Eligible Gallup Daily tracking respondents who previously agreed to future contact were contacted to participate in this study.
Student and parent samples included targeted, detailed data on underrepresented populations (Blacks and Hispanics, including Spanish-speaking only). All Hispanic students are categorized as Hispanic in this study. Non-Hispanic Black students and nonHispanic White students are categorized as Black and White, respectively. Participating students were from grades 7-12 (typically ages 12-18). Participating parents had one or more children in these grades. Teachers in the sample taught 1st-12th grade, with approximately 21% teaching or have taught computer science. The population for principals was sampled from a list of 99% of U.S. public schools and approximately 30% of U.S. private schools. The population for superintendents was from a panel including more than 20% of all U.S. K-12 superintendents. Student and parent samples were weighted to correct for unequal selection probability and nonresponse. Student data were weighted to match national demographics of age, gender, race, ethnicity and region. Parent data were weighted to match national demographics of age, gender, education, race, ethnicity and region. Demographic weighting targets were based on the most recent Current Population Survey [25] .
Teacher samples were weighted to correct for unequal selection probability and nonresponse. The data were weighted to match demographics of age, gender, education, race, ethnicity and region. Demographic weighting targets were based on Gallup Inc.'s tracking information.
Principal and superintendent samples were weighted to match national demographics of school ZIP code, school enrollment size, and census region. The margin of sampling error for each population is between ±1.0 and ±3.9 percentage points at the 95% confidence level [26] .
The inclusion of K-12 students as well as influencers in their education (i.e., parents and educators at various levels) provides us with a wider lens to understand the social factors for students from both the intervening perspective (from the students themselves) and the external context. We oversampled Black and Hispanic students and parents, which, along with representative samples of the U.S., allowed for comparisons among Black, Hispanic, and White populations. Other races were included in the representative sample, but their sample sizes were too small for comparisons. The representative samples also allowed us to analyze differences by gender for the students and parents.
The surveys for students, parents, teachers, and principals each lasted about 10 minutes, with 30-40 questions. Superintendents were surveyed as part of another regular online survey, with 10 closed-ended questions for this study.
To ensure that respondents were considering CS properly, we provided them with a definition of CS at the beginning, and gave reminders with the definition multiple times throughout the survey. The definition we provided is as follows:
Computer science involves using programming/coding to create more advanced artifacts, such as software, apps, games, websites and electronics, and computer science is not equivalent to general computer use.
Surveys for all five groups covered topics on perceptions of CS, interest in and desire for CS, in-and out-of-school opportunities for CS, participation in CS, and obstacles to providing and accessing CS opportunities. Survey items were closed-ended, with agreement for yes/no questions and Likert scales for agreement with statements (1-3 Likert for students and parents and 1-5 Likert for teachers, principals, and superintendents). Surveys were not completely the same from the first year to second year, as new questions were introduced based on findings from the first year. Many questions were retained so that trends could be tracked over the entire research study.
After data were collected, a rigorous quality assurance process was used to clean the data. The data were then coded and reviewed by response. Factors were analyzed using regression to understand trends across and within the surveyed populations and Pearson's correlation to identify relationships between variables. When analyzing differences by race or gender, income was controlled. Factors were categorized to include ability, fit, and external context as well as interest in CS.
FINDINGS
We explore our findings through the lens of our theoretical framework and delineate how they confirm some of the literature on racial/ethnic differences at a larger scale with respect to CS education while further contributing new findings, particularly on social factors at the K-12 level, and how they confirm much of the prior research on gender differences, focusing on the K-12 level. With the framework, we focus on ability, fit, and external context as factors that influence pursuit of CS, which we investigate through students' reported interest in CS.
Ability
We build on Lewis et al.'s framework of ability [2] by exploring it within the K-12 context, rather than at the postsecondary level. Therefore, rather than understanding ability within the context of a CS learning experience, we examined ability through intervening conditions: students' confidence to learn CS, their ratings of skills related to CS, and their perception of the need to be smart to do CS since most have not learned CS.
For confidence, we found that Black students were more likely to indicate that they were "very confident"' they could learn CS, with 68% saying so compared to 51% of Hispanic and 56% of White students. This is surprising given the underrepresentation of both Black and Hispanic students, yet the former have high confidence while the latter have low confidence in CS. By gender, our results confirm much of the research on confidence [e.g., 16, [20] [21] [22] [23] [24] . We found 65% of boys said that they were "very confident" they could learn CS compared to just 48% of girls.
When looking at students' self-rated skills in math and science, results are similar to confidence in CS. While differences were negligible in math by race/ethnicity, Hispanic students were less likely to say that they were "very skilled" in science, with 36% indicating so compared to 50% of Black students and 41% of White students. We did find that students' self-rated skills in math and science were correlated with their confidence to learn CS (math PC = 0.199, p < 0.001; science PC = 0.243, p < 0.001). Girls were less likely than boys to say they were "very skilled" in math or science, with 48% of boys saying this for each, compared with 37% of girls for math and 33% for science.
Finally, we looked at students' perception of the need to be smart as an indicator of their mindset about CS [27] , as it affects students' perspectives of their ability. Over half of all students agreed that "people who do CS need to be very smart," indicating that there is a strong perception of innate or fixed ability. By race/ethnicity, we found patterns similar to confidence, with Black students least likely to agree and most likely to disagree Session 2: Student Perception, Conception, Reaction ICER'17, August 18-20, 2017, Tacoma, WA, USA that "people who do CS need to be very smart" while Hispanic students were most likely to agree and least likely to disagree (see Figure 1) . However, by gender, we found no difference with 53% of both females and males agreeing with the need to be smart. In sum, our findings indicate that Black students have greater self-perceived ability in CS. On the other hand, our results indicate that Hispanic students may not be as well supported for ability, as indicated by their weak self-assessments of the three ability items (Table 1) . By gender, we found that boys had greater self-perceived ability, though we found no difference by gender in their mindset about the need to be smart.
Fit
Building off of the grounded theory of fit from Lewis et al.' [1] , we expand to K-12 students. In particular, we use students' selfrated skills in various subjects to determine if they identify with the singularly focused aspect of CS, in which perceptions of people in CS are that they do not have other interests. We also consider perceptions of CS and whether they fit the stereotypes of being asocial, competitive, and male. Finally, we look at how students envision their fit in CS through their indication of whether their future jobs would involve CS and whether they identify with those they see represented as practicing CS.
To understand if students who identified as skilled in math and science and not other subjects were more likely to be interested in pursuing CS, we asked students how skilled they considered themselves in math, science, English (reading and writing), music, sports, searching the Internet, and working with other people. Interestingly, by race/ethnicity, we found the Black students tended to rate their skills higher than White or Hispanic students across most areas while Hispanic students were less likely to rate their skills high (see Figure 2) . Hispanic students were less likely to rate their skills in academic subjects high, and as noted above, particularly in math and science. By gender (Figure 2 ), also discussed above, girls are less likely than boys to say that they are "very skilled" in math or science. On the other hand, girls are more likely than boys to say that they are very skilled in English or music, with 46% of boys versus 60% of girls indicating they are "very skilled" in English and 36% of boys versus 48% of girls indicating they are "very skilled" in music. Thus, while no pattern is apparent by race/ethnicity, there are clearer indicators by gender of the singular focus of CS playing out in terms of representation in CS. Common perceptions of CS are that the field is boring, asocial, competitive, individualistic, and male. We asked students about their agreement with various statements about CS. Surprisingly, we found very positive perceptions about the field of CS across races/ethnicities and genders, with no significant difference, with over 92% of students agreeing that CS helps improve people's lives, involves fun and exciting projects, and can be used in many different types of jobs (see Figure 3) .
Finally, we examined how students envisioned their fit through their anticipated careers as well as through representations in the media. We found that by race/ethnicity, Hispanic students were more likely than White students to say that it is "very likely" that they will have a job where they will need to know CS (38% of Hispanic students versus 26% of White students and 30% of Black students). By gender, boys were more likely to indicate that it is "very likely" they will have a job needing CS, with 35% indicating so compared to 22% of girls.
Regarding representations in the media, Black students were more likely to see people engaged in CS in TV shows and movies (Table 3) . Of students who see people engaged in CS in the media, Black students were also more likely than White or Hispanic students to often see someone "like [themselves]" while Hispanic students were least likely to often see someone "like [themselves] ." By gender, girls were not only less likely than boys to see representations of CS in the media overall, of students who do see people engaged in CS in the media, girls were also less likely to often see someone "like [themselves]" (11% of girls versus 21% of boys) while they were more likely to never see someone "like [themselves]" (31% of girls versus 18% of boys).
Interestingly, we found that negative perceptions of CS were low, with a large majority of all students noting very positive perceptions about CS, yet fit, as examined through alignment of identity with CS, varied by group. Overall, we found that fit for Black students was strong. For Hispanic students, it was mixed. Hispanic students indicated high likelihood to have a job needing CS but also rated their CS and related skills low and were less likely to see someone "like [themselves]" in CS in the media. By gender, boys' fit was extremely strong across all aspects we examined whereas girls' fit was weak.
External context
The final influencing factor we examined was external social context from the perspectives of parents and educators. We explore encouragement, parents' perceived skills of their children, perceived interest by demographic, knowing a role model in the field, and parents' and educators' mindsets.
For encouragement, we explored whether students have been told by a teacher or parent that they would be good at CS, finding no significant difference by race/ethnicity. However, we found that boys were more likely than girls to say that they have been told by a teacher or parent that they would be good at CS. In fact, 39% and 46% of boys said they have been told this by a teacher or parent, respectively, compared to 26% and 27% of girls. Not surprisingly, we found that while there is no difference in parents' rating of their child's skills in math or science by the children's genders, parents were more likely to say that girls are more skilled in English (reading and writing), Session 2: Student Perception, Conception, Reaction ICER'17, August 18-20, 2017, Tacoma, WA, USA music, and working with others, with 70% of parents of girls versus 49% of parents of boys indicating their child is "very skilled" in English, 46% of parents of girls versus 34% of parents of boys indicating their child is "very skilled" in music, and 69% of parents of girls versus 59% of parents of boys indicating their child is "very skilled" in working with other people. When looking at perceived interest, parents of Black and Hispanic children were actually more likely than parents of White children to think that their children are "very interested" in learning CS (26% of parents of White children, 32% of parents Black children, and 42% of parents of Hispanic children; see Figure 4 ) while parents of boys were more likely than parents of girls to say so (37% versus 25%, respectively). This follows from students' reported encouragement. Adults may be more likely to support students who they believe are interested. In fact, parents of boys were more likely to want their children to learn CS than parents of girls (91% versus 83%). Similarly, Black and Hispanic parents were more likely to say that they want their children to learn CS, with 92% indicating so compared 84% of White parents. Furthermore, when asked about why certain groups (women, Blacks, and Hispanics) are underrepresented in CS, parents were slightly more likely to cite lack of interest and motivation compared to educators while teachers were more likely to cite lack of opportunity and exposure. This implies that parents may be more likely to believe that underrepresented students are opting out of engaging in CS rather than facing external barriers.
Another piece of the external context is whether students know adults who work in the field. When asked about if they know someone "who works with computers or other types of technology," Hispanic students were least likely to say they do, with 49% saying so compared to 68% of White students and 65% of Black students. By gender, there was no difference with 63% of boys and girls saying that they know an adult in the field.
Finally, the adults' mindsets along with how they perceive students may determine how they support students. Among parents, we found similar trends to students by demographic in their agreement with "people who do computer science need to be very smart," with 47% of parents of Black children, 56% of parents of Hispanic children, and 51% of parents of White children agreeing. We also found that females were more likely to disagree, with 47% of female parents versus 43% of male parents disagreeing and 19% of female teachers versus 12% of male teachers disagreeing ( Figure 5 ). Figure 5 : Adults' perceptions of the need to be smart to do computer science, by teacher and parent gender and by parent race/ethnicity.
In summary, the external social context is mixed for Black and Hispanic students in that while they and their parents are more likely to value and be interested in CS, Hispanic students are less likely to know someone in the field and they and their parents are more likely to believe people doing CS need to be very smart. On the other hand, boys are well supported in the external social context, with greater encouragement as well as greater perceived CS and relevant skills and interest.
Interest
Based on the theoretical framework [1, 2] , ability, fit, and external context have been found to be key indicators for students' interest in pursuing CS among college students. We expand this to K-12 students, specifically in middle and high schools, to understand indicators of which groups are, or are not, socially supported in CS. By race/ethnicity, we found mixed indicators with Black students having greater self-perceived ability, stronger fit via identity with CS, and more supportive external social contexts while Hispanic students had low selfperceived ability, mixed fit, and mixed support in their external social contexts. These social factors point to complex barriers, as both of these groups continue to be underrepresented in the CS field. In contrast, by gender, the indicators were much more straightforward in that girls had low self-perceived ability, weak fit, and less supportive external contexts, and correspondingly are underrepresented in CS.
To explore possible outcomes from these indicators, we asked students about their interest in learning CS. We found that students' interest was correlated with confidence (PC = 0.397, p < 0.001) and encouragement from teachers and parents (teachers PC = 0.313, p < 0.001; parents PC = 0.360, p < 0.001), components of ability and external context. We also found that interest was correlated with students' reported likelihood to have a job needing CS (PC = 0.422, p < 0.001), a component of fit. Therefore, components of each of the input categories from the theoretical framework [1, 2] , ability, fit, and external context, are confirmed by our study to be correlated with interest in learning CS. We found that Black students and Hispanic students were more likely than White students to say that they are "very interested" in learning CS, with 31% of Black students, 35% of Hispanic students, and 21% of White students saying so. This follows from our exploration of social indicators of ability, fit, and external context for Black students, while the mixed social indicators for Hispanic students may have certain components that are stronger, contributing to Hispanic students' greater interest.
Given the strong social indicators by gender, it is not surprising that we found that boys were over twice as likely as girls to say that they were "very interested" in learning CS (34% of boys versus 16% of girls) and that girls were almost twice as likely as boys to say that they were "not at all interested" (13% of boys versus 24% of girls).
LIMITATIONS
While we categorize students into male or female and Black, Hispanic, or White, it is important to understand that the differences are based on the distributions of the entire groups. Therefore, there are always individuals who are outliers or deviate from the mean and we must therefore be careful not to overgeneralize the findings. When working with students, it is key to view them as individuals and with empathy towards their unique backgrounds [28] [29] [30] [31] .
Furthermore, we only examined differences between males and females and between Black, Hispanic, and White students and did not look at groups outside of these categories due to small sample sizes. Additionally, while the intersections between gender and race/ethnicity are important and involve unique social perceptions, their small sample sizes would have yielded results with high margins of error, and we wanted to be careful to not draw conclusions from these types of results.
Finally, as a quantitative survey study, we were limited to what we asked and were not able to collect information beyond our questions. There are many factors that we were not able to consider that may have large contributions to students' interest to pursue CS. Additionally, while we defined CS at the beginning and reminded respondents multiple times throughout our survey, there is still the possibility that their understanding of CS differed from the definition we provided.
SIGNIFICANCE
The theoretical framework from Lewis et al. [1, 2] provided a lens to explore why students choose to pursue or not pursue CS. We built on their work with an exploration of what is happening quantitatively by demographic, at a national scale, for the factors of ability, fit, and external context. We confirmed that components of these factors correlate with interest in learning CS. We built on and confirmed much of the previous research on factors influencing gender gaps. We also fill in gaps in the literature with new analyses of social factors by race/ethnicity.
The implication of our work is the need to consider both structural and social factors. Our findings indicate that different supports are needed for each group. While we found that Black students have greater self-perceived ability, stronger fit, and more supportive external social contexts, and are more likely to be very interested in CS, they continue to be underrepresented. Their high confidence as well as lower agreement with the mindset that one needs to be smart to do CS also point towards what should be greater representation. Other research [e.g., 3] found that Black students have lower access to CS learning opportunities. Thus, structural barriers may be greater. We hypothesize that the high confidence and ratings may be the result of minimal access to more advanced CS activities [26] , and students may not know their actual abilities and overestimate their abilities. Along with increasing access, efforts should focus on supporting these social factors and ensuring new exposure does not discourage students.
Furthermore, we found that the factors are mixed for Hispanic students, who, along with their parents, appear to value CS and envision its importance to their future careers, yet they are less likely to know a role model in tech or identify with those represented as engaging in CS in the media and are less confident in their CS and related skills. Confidence has been found to be correlated with persistence [32] , so Hispanic students' low confidence should be of major concern to efforts that support this population. Other research [e.g., 3] found that Hispanic students have lower exposure to computers. Similar to Black students, these structural barriers may contribute to Hispanic students' lower participation. Teachers of Black and Hispanic students should find ways to support their greater interest.
Finally, girls' underrepresentation aligns with our findings on ability, fit, and external context, which confirm bodies of work in this area. The challenge here is that girls have lower interest in learning CS, which may cause their influencers to view that as an independent choice. However, our research highlights that this interest is correlated with confidence, encouragement, and perceived likelihood to need CS for their careers. Therefore, encouragement could change a girl's interest. Efforts should focus on supporting influencers around girls and changing perceptions about who does and does not belong in CS.
To ensure that all students are enabled to learn CS, it is not enough to focus solely on providing access nor is it enough to focus solely on positive campaigns around CS. Our paper indicates that factors are much more complex and a holistic approach towards equity should be taken, in which all factors are considered and engagement is catered to each individual's circumstances. We believe that the research detailed in this paper builds upon and contributes to the body of knowledge regarding how social factors play out for different demographics before college and can therefore help to inform efforts to broaden access to CS at the K-12 level.
